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TABLE  OF  DIELECTRIC  CONSTANTS  AND  ELECTRIC  DIPOLE 
MOMENTS  OF  SUBSTANCES  IN  THE  GASEOUS  STATE 


Arthur  A.  Maryott  and  Floyd  Buckley 

Values  of  the  dipole  moments  and  other  pertinent  information  are  tabulated 
for  approximately  350  substances  in  the  vapor  state.  All  values  derived  from 
measurements  of  dielectric  constants  have  been  recalculated  by  one  of  two  sys¬ 
tematic  procedures  in  order  to  place  the  work  of  various  investigators  on  a 
more  comparable  basis  than  exists  in  the  literature.  Values  obtained  independ¬ 
ently  from  microwave  spectroscopy  and  other  methods  are  also  included. 

Values  of  the  dielectric  constants  reccmmended  for  reference  purposes  are 
listed  for  helium,  hydrogen,  oxygen,  argon,  air,  nitrogen  and  carbon  dioxide. 
These  selected  values  were  derived  from  a  ccxisideration  of  radio  frequency,  mi¬ 
crowave,  and  optical  data. 


1.  Introduction 

This  tabulation  of  dielectric  constants 
and  electric  dipole  moments  is  a  continua¬ 
tion  of  a  program  for  the  critical  examina¬ 
tion  of  the  data  of  physics  and  chemistry, 
sponsored  by  the  National  Bureau  of  Stand¬ 
ards  in  cooperation  with  the  Committee  on 
Tables  of  Constants  and  Numerical  Data  of 
the  National  Research  Council  and  the  Com¬ 
mission  on  Tables  of  Constants  of  the  In¬ 
ternational  Union  of  Chemistry.  The  first 
table  of  the  series  on  dielectric  proper¬ 
ties,  titled  Table  of  Dielectric  Constants 
of  Pure  Liquids,  appeared  as  Circular  514 
of  the  National  Bureau  of  Standards. 

Values  of  dielectric  constant  are  listed 
explicitly  only  in  the  section  on  reference 
gases,  which  summarizes  the  more  reliable 
data  derived  from  optical,  microwave,  and 
radio  frequency  m ea s u  rem en  t  s  for  helium, 
hydrogen,  oxygen,  argon,  air,  nitrogen,  and 
carbon  dioxide.  The  particular  values  rec¬ 
ommended  for  reference  purposes  are  in¬ 
cluded. 

For  most  of  the  substances  appearing  in 
the  table  of  dipole  moments,  the  data  are 
expressed  in  terms  appropriate  to  the  Debye 
theory,  and  values  of  the  dielectric  con¬ 
stant  can  readily  be  calculated  if  desired. 
All  values  of  the  dipole  moment  obtained 
from  measurements  of  the  dielectric  constant 
have  been  recalculated  by  one  of  two  sys¬ 
tematic  procedures  in  order  to  place  the 


work  of  various  investigators  on  a  more  com¬ 
parable  basis  than  exists  in  the  original 
literature.  Values  of  the  dipole  moment 
obtained  by  several  reliable  methods  which 
are  independent  of  the  Debye  theory  are  also 
included. 

2.  Reference  Gases 

2.1.  Treatment  of  Data 

Principal  emphasis  in  the  table  of  ref¬ 
erence  gases  has  been  placed  on  data  in  the 
optical  range  of  frequencies.  With  the  ex¬ 
ception  of  carbon  dioxide  which  exhibits 
pronounced  dielectric  absorption  in  the  in¬ 
frared  region,  the  low  frequency  or  "static” 
values  of  the  dielectric  constant  can  be 
derived  from  the  relation,^  e  =  n^,  where 
the  refractive  index  for  infinite  wavelength, 
Hoo,  is  obtained  from  the  optical  dispersion 
formula.  In  a  majority  of  cases,  values  of 
the  dielectric  constant  measured  at  radio 
frequencies  do  not  appear  to  be  of  suffi¬ 
cient  accuracy  to  provide  useful  informa¬ 
tion  for  reference  purposes.  A  limited 
amount  of  data  of  reliability  comparable 


^According  to  Maxwell’s  relation,  the  square  of  the 
refractive  index  is  equal  to  the  product  of  the  dielectric 
constant  and  the  magnetic  permeability.  However,  except 
for  the  measurements  of  refractive  index  on  oxygen  and  air 
in  the  microwave  region,  the  permeability  is  negligibly 
different  from  unity  for  all  cases  under  consideration. 


(1) 


2 


with  the  optical  data  has  recently  been  pro¬ 
vided  by  microwave  refractometry . 

The  tabulated  values  (e-1)  refer  to  the 
gas  at  a  temperature  of  20°  C  and  a  pres¬ 
sure  of  1  atm,  conditions  which  closely  ap¬ 
proximate  those  of  a  majority  of  the  expe¬ 
rimental  investigations.  It  has  been  fre¬ 
quent  practice  to  report  data  extrapolated 
to  the  conditions  of  S.T.P.  (0°  and  1  atm). 
As  these  values  are  not  always  exactly  com¬ 
parable,  the  tabulated  values  were  derived 
with  due  consideration  for  the  exact  proce¬ 
dure  for  reduction  employed  in  each  case. 
Where  it  was  necessary  to  correct  the  values 
for  air  to  the  carbon  dioxide- free  basis, 
the  carbon  dioxide  content  was  assumed  to 
be  0.03  mole  percent. 

The  recommended  value  of  (e-l)„.o  , 

2  U  ,  1  a  t  m 

for  each  gas  represents  the  mean  of  all  val¬ 
ues  listed  in  bold  type.  These  values  are 
regarded  as  having  an  accuracy  in  the  neigh¬ 
borhood  of  0.1  percent  or  better.  Excep¬ 
tions  are  helium  and  possibly  carbon  dioxide. 


Hie  values  of  the  dielectric  constant 
can  be  adjusted  to  somewhat  different  con¬ 
ditions  of  tanperature  and  pressure  by  means 
of  the  equation,^ 

.(1) 

(^-1)20°,  1  .t.  760[l  +  0.003411(t-20)] 

where  p  is  the  pressure  in  millimeters  of 
mercury,  and  t  is  the  temperature  in  de¬ 
grees  Celsius.  The  errors  associated  with 
this  equation  probably  do  not  exceed  0.1 
percent  for  carbon  dioxide  and  0.02  percent 
for  the  remaining  gases  at  temperatures  be¬ 
tween  10°  and  30°  and  pressures  between  700 
and  800  millimeters. 


^  Over  a  more  extended  range  of  temperature  and  pres¬ 
sure,  the  right  hand  side  of  equation  (1)  should  be  mul¬ 
tiplied  by  the  factor,  ( 1 +  ySf  p)/(  1 +>8200  ),  to  allow 
for  deviations  from  the  ideal  gas  law.  As 'reliable  val¬ 
ues  of  the  ten^Jerature  dependent  coefficient,  /S,  have  not 
been  determined  experimentally,  (with  the  exception  of 
air — cf.  39  Barrell),  estimates  of  /S  may  be  made  utilizing 
the  Lorenz -Lorentz  relation  and  compressibility  data. 
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2.2.  Table  of  Dielectric  Constants  of  Reference  Gases  at  20°C  and  1  Atmosphere 


Subs tance 


Reference 


Substance 


(€-l).10^ 


Reference 


Helium. 


Hydrogen. 


Oxygen. 


Argon. 


Radio 

frequency 

67.8 

63.7 

64.5 

Microwave 

65.6 
65.2 

Optical 

64.6 
64.5 


31  Watson 
46  Hector 
43  Jelatis 


51.0  Birnbaum 
53  Essen 


13  Koch 
32  Cuthbertson 


Air  (dry,  CO2 
free ) . 


Radio 

frequency 

254.0 

Microwave 

253.4 

Optical 

254.1 

253.6 

253.7 
254.3 


31  Watson 


53  Essen 


10.0  Cuthbertson 
13  Koch 
21  Kirn 
31  Tausz 


Radio 

frequency 

494., 

496.2 

Microwave® 

494.9 

495.0 

494.9 

Optical 

494.5 

493.5 

494.7 

494.4 


Nitrogen. 


34  Watson 
48  Jelatis 


51.0  Birnbaum 
51  Essen 
53  Essen 


10.0  Cuthbertson 
27  Lowery 

31  Tausz 

32  Ladenberg 


Carbon  dioxide. . 


Radio 

frequency 

513.0 

516.4 

Microwave 

517.7 

C^tical 

516.8 

517.8 
517.0 
516.7 


31  Watson 
48  Jelatis 


51  Essen 


10.1  Cuthbertson 
24  Quarder 
31  Tausz 
34  Damkohler 


Radio 
frequency 
[  537.0 

Microwave® 

536.5 

536.6 

536.6 

Optical 

536.9 
535.8 
536.0 

536.7 

536.4 

536.5 
536.1 
536.3 

535.8 


34  Watson 


51.0  Birnbaum 
51  Essen 
53  Essen 


Koch 

Meggers 

Traub 

Quarder 

Lowery 

Tausz 

Koster 

Perard 

Barrel 1 


Radio 

frequency 

547.2 

34  Watson 

Microwave 

547.3 

51.0  Birnbaum 

548.0 

51  Essen 

548.0 

53  Essen 

Optical 

548.9 

10.0  Cuthbertson 

548.7 

13  Koch 

547.2 

3 1  Taus  z 

Radio 

frequency 

921-5 

34  Watson 

Microwave 

922.4 

51.0  Birnbaum 

920.6 

51  Essen 

Recommended  Values  of  (e-l).lO^  at  20°C  and  1  Atmosphere 


He 

02 

A 

Air  (dry, 
CO2  free) 

N2 

CO2 

Mean  value^ . 

65.0 

253.8 

494.7 

517.2 

536.4 

548.0 

922 

Avg.  dev . 

+.4 

+.3 

+.2 

±  .4 

±.3 

+.5 

±1 

"These  values  were  derived  from  measurements  of  the  refractive  index  after  making  allowance  for  the  magnetic  per¬ 
meability  of  oxygen.  The  permeability  of  oxygen  was  calculated  in  accordance  with  the  theory  of  Van  Vleck  (cf.  D.  E. 
Kerr,  Propagation  of  Short  Radio  Waves,  McGraw-Hill  Book^ompany,  Inc.,  chapter  8)  and  found  to  be  1.0000012  at  a  fre¬ 
quency  of  9,000  megacycles  per  second  (51.0  Birnbaum,  53  Essen)  and  1.0000015  at  a  frequency  of  24,000  Mc/s  (53  Essen). 
^  Mean  of  all  values  listed  in  bold  type. 
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3.  Dipole  Moments 


3,1.  Treatment  of  Data 


According  to  the  Debye  equation,  the  mo¬ 
lar  polarization,  P,  is  given  by 


e-1  ArrNa 


(2) 


cated  a  definite  variation  in  dipole  moment 
with  temperature. 

The  table  also  includes  values  of  the 
dipole  moment  obtained  by  several  other  meth¬ 
ods,  namely.  Stark  effect  in  microwave  spectro¬ 
scopy,  Stark  effect  in  radio- frequency  spec¬ 
troscopy,  electric  Stern-Gerlach  experiment. 


where 

e  =  dielectric  constant 
molar  volume 

a=molecular  polarizability  (optical 
plus  infrared) 
dipole  moment 
N =  Avogadro ’ s  number 
/c  -  Bol  tzmann  ’  s  constant 
T=  temperature,  absolute  (°K). 

Values  of  the  dipole  moment  were  recalcu¬ 
lated  by  one  of  the  two  following  proce¬ 
dures. 

(a)  Temper  ature- Variation  Procedure . 
The  molar  polarization  was  assumed  to  be  a 
linear  function  of  l/T,  i.e.,  P-A-\-  9/T,  and 
A  and  B  were  evaluated  by  the  method  of 
least  squares.  Then  /i.=  0.01281  X  10”^® 
electrostatic  units  (esu)  since  B =  AnN / 9k , 
In  the  analysis  of  data,  preference  was 
given  to  this  procedure.  However,  where  the 
dipole  moment  appeared  to  show  a  definite 
dependence  upon  temperature,  where  the  scope 
or  precision  of  the  data  was  too  dimited, 
or  where  the  value  found  for  A  appeared  un¬ 
realistic  in  comparison  with  the  molar  re¬ 
fraction,  the  following  procedure  was  used. 

{h)  Optical  Procedure.  The  value  of  the 
dipole  moment  was  calculated  at  each  tem¬ 
perature  according  to  the  relation, 

■  Ai  =  0.1281  X  10-1'  AP-A)T  esu, 

where  4  was  assumed  to  be  equal  to  the  molar 
refraction  for  the  sodium  D  line,  unless 
otherwise  specified.  Average  values  are 
listed  in  the  table  unless  the  data  indi- 


3.2,  Reliability  of  the  Values 
of  Dipole  Moment 

In  general,  values  of  the  dipole  moment 
calculated  from  measurements  of  dielectric 
constant  by  the  temperature  variation  pro¬ 
cedure  and  from  the  Stark  effect  in  micro- 
wave  spectroscopy  are  the  most  reliable  and 
usually  agree  within  about  2  percent.  How¬ 
ever,  it  is  difficult  to  determine  small 
values  precisely  by  the  dielectric  method. 
Although  the  two  methods  do  not  lead  to  ex¬ 
actly  comparable  results  on  theoretical 
grounds, ^  this  distinction  is  probably  of 
minor  significance  in  most  cases. 

Values  of  the  dipole  moment  determined 
from  measurements  of  dielectric  constants 
by  the  optical  procedure  should  be  regarded 
as  upper  limits  because  the  assumption,  A=R 
(molar  refraction ),  ordinarily  does  not  make 
adequate  allowance  for  the  infrared,  or 
"atomic,  ”  polarization.  If  and  p^^  are 
the  values  of  the  dipole  moment  that  would 
be  calculated  using  the  molar  refraction  and 
the  correct  value  of  4,  respectively,  then 
P^~p\-\-^.6A  X  10"'^®  (4-/?)r.  The  accompa¬ 
nying  chart  shows  the  error  associated  with 
the  optical  procedure  for  values  of  (4-i?) 
of  the  order  usually  expected. 


^  In  the  temperature  variation  procedure,  it  is  assumed 
that  dP/d{\/T)  —  Constant.  Consequently,  it  is  implied 
that  the  quantum  correction  to  the  Debye  equation  (27  Van 
Vleck)  is  negligibly  small  and  the  fraction  of  molecules 
in  any  excited  states  of  significantly  different  dipole 
moment  is  also  negligibly  small.  Values  of  the  dipole 
moment  obtained  from  microwave  spectroscopy  refer  to  a 
particular  vibrational  state. 
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The  precision  and  accuracy  that  have 
been  obtained  with  the  molecular  beam  method 
are  comparatively  low.  Data  are  tabulated 
only  for  the  alkali  nalides  wnich,  until 
recently,  had  not  been  investigated  by  any 
other  methods.  The  newly  developed  tech¬ 
niques  of  radio  frequency  spectroscopy  would 
appear  to  offer  greater  promise  in  this  di¬ 
rection  although  results  to  date  are  rather 
meager. 

3.3.  Explanation  of  the  Table  of 
Dipole  Moments 

Column  1.  Arrangement  Of  Substances.  The 

order  of  listing  the  inorganic  substances 
IS  alphabetical  according  to  the  chemical 
formulas  as  customarily  written.  Formulas 
for  the  organic  compounds  are  written  with 
carbon  first  and  hydrogen,  if  present,  sec¬ 
ond.  Symbols  for  all  remaining  elements 
then  follow  in  alphabetical  sequence.  The 
order  of  listing  these  compounds  is  deter¬ 
mined  first  by  the  number  of  carbon  atoms, 
secondly  by  the  number  of  hydrogen  atoms, 
and  finally  by  the  symbols  for  the  remaining 
elements  in  alphabetical  order. 

Column  2.  The  Dipole  Moment.  The  uncer¬ 
tainties  that  frequently  accompany  the  val¬ 
ues  of  the  dipole  moment  have  the  following 
si gni finance. 


a.  Where  the  temperature  variation  pro¬ 
cedure  was  employed,  they  are  the  uncer¬ 
tainties  corresponding  to  the  standard  de¬ 
viation  in  B,  the  slope  of  the  Debye  plot. 
They  are  included  only  where  data  were 
available  at  four  or  more  temperatures. 

b.  Where  the  dipole  moment  was  obtained 
by  oth  er  methods,  the  uncertainties  are 
those  estimated  by  the  authors. 

Column  3.  "A"  —  the  sum  of  the  optical  and 
infrared  contributions  to  the  molar  polari¬ 
zation.  The  method  employed  to  determine 
the  dipole  moment  is  indicated  in  this  col¬ 
umn  according  to  the  following  scheme. 

a.  Numerical  Value  of  "A"  Listed.  The 
measurements  of  dielectric  constant  were 
analyzed  by  the  temperature  variation  pro¬ 
cedure  except  in  cases  where  the  value  of 
the  dipole  moment  is  listed  as  zero.  In 
such  cases  the  experimental  data  were  gen¬ 
erally  inconclusive  and  the  assignment  of 
zero  values  was  based  primarily  upon  con¬ 
siderations  of  molecular  symmetry.  The 
standard  deviation  in  "A"  is  included  where 
the  analysis  involved  data  at  four  or  more 
temperatures . 

b.  ” . " — the  dielectric  constant 

measurements  were  analyzed  by  the  optical 
procedure  using  for  A  the  value  of  the  molar 
refraction  specified  in  column  4. 

c.  M  Stark.  The  dipole  moment  was  ob¬ 
tained  from  a  study  of  the  Stark  effect  on 
the  microwave  absorption  spectrum  (cf.  50.1 
Shulman).  The  values  usually  refer  to  the 
ground  vibrational  state  unless  otherwise 
speci fi ed. 

d.  R  Stark.  This  method  utilizes  a  mo¬ 
lecular  beam  technique  in  studying  the  Stark 
effect  in  radio  frequency  spectroscopy, 
(cf.  47  Hughes). 

e.  Mol.  Beam.  The  dipole  moment  was 
obtained  from  the  electric  Stern-Gerlach 
experiment  in  which  a  molecular  beam  is  de¬ 
flected  by  an  inhomogeneous  electric  field. 
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Column  4. The  Molar  Refraction.  The  val¬ 
ues  of  the  molar  refraction  refer  to  the  so¬ 
dium  D  line  unless  accompanied  by  a  subscript 
giving  the  wavelength  in  millimicrons.  A  ma¬ 
jority  of  these  values  were  taken  from  the 
cited  dielectric  literature,  but  those  in¬ 
closed  in  parentheses  were  obtained  as  follows: 

(7?)^— -by  summation  of  the  atomic  refrac¬ 
tions  for  the  sodium  D  line  given  in 
Landol  t-Bdrnstein  Tabellen,  5th  ed. 

(7?)^  —  from  data  in  Lan  dol  t-Bornstein 
Tabellen,  5th  ed. 

(7?) j,— from  data  in  Physicochemical  Con¬ 
stants  of  Pure  Organic  Substances, 


J.  Timmermans,  Elsevier  Publishing 
Co.,  Inc.,  New  York,  N.  Y. 

Column  5.  Temperature  Range  {°K). 

T^]  —  denotes  observations  at  the  tem¬ 

peratures  Tj  and  T^. 

T^-T^  —  denotes  observations  at  three  or 
more  temperatures  in  the  range  to  T^, 

Column  6.  References.  Some  additional  ref¬ 
erences  for  which  no  data  have  been  included 
are  inclosed  in  brackets.  The  complete  bib¬ 
liography  in  chronological  order  appears  at 
the  end  of  this  table. 


3.4.  Table  of  Dipole  Moments  7 

A.  INORGANIC  GASES 


Substance 

fix  IO^®esu 

A 

R 

Tempera¬ 
ture  (“K) 

Reference 

ASCI3 

Arsenic  trichloride . 

1.59 +  .01 

37. 6  ±.2 

(28.5), 

380-470 

37  Grass! 

AsF- 

Arsenic  trifluoride . 

2.815  +  .025 

M  Stark 

50 . 1  Sh  u 1  man 

ASH3 

Arsine . 

0.16 

14.5 

226-373 

27  Watson 

AsH„D 

Arsine-d . 

0.22+  .02 

M  Stark 

^  1  1  i  < 

Boron  chloride . 

0.59“  +  .01 

23. 9  ±.3 

(20.Ioo)l 

308-450 

37  Grass! 

Boron  fluoride.... . 

0 

8.90 

6.09b 

193; 298 

36  Watson 

0 

8.36 

293-472 

37  Linke 

BH,CO 

Bor ine  carbonyl . 

1.795*’ 

M  Stark 

49.2  Strandberg 

BA 

Di borane . 

0 

14.46 

I2.9I00 

193; 298 

35  Ramaswamy 

B3N6''3 

Triazatriborine . 

ca  0 

ca  23.8 

20.^ 

298 

35  Ramaswamy 

Pen ta borane . 

2.  13  +  .04 

M  Stark 

52  Hrostowski 

5  9 

BrCl 

Bromine  chloride . 

0.57+  .02 

M  Stark 

50.  1  Sm i th 

BrF 

Bromine  fluoride . 

1.29 

M  Stark 

50.0  Smith 

B'-2 

Bromine . . . 

0 

17.7 

(I6.3oo)l 

293-412 

33  Luft 

GIF 

Chlorine  fluoride . 

0.88 

M  Stark 

49  G i 1 bert 

C'fs 

Chlorine  trifluoride . 

0.554+  .002 

I5.94±  .  II 

273-356 

52  Magnuson 

CsCl 

Cesium  chloride . 

10. 5±  .25 

R  Stark 

5 1  Luce 

CsF 

Ces i urn  fluoride . . . 

7.42  +  .47 

R  Stark 

49  Hughes 

7.89*=  ±  .  17 

R  Stark 

49  Trischka 

Csl 

Cesium  iodide . 

10.2 

Mol.  beam 

873 

36  Rodebush 

6eCl, 

Germanium  tetrachloride... 

0 

38.0 

31.5 

369-501 

38.0  Coop 

GeH.Cl 

Chi orogermane . 

2.03 

16.9 

275-297 

40  Smyth 

3 

2. 13 

M  Stark 

49  Dai  ley 

HBr 

Hydrogen  bromide . 

0.80±  .01 

9.  1  ±  .2 

(8.87cx))‘* 

218-599 

24  Zahn 

HCl 

Hydrogen  chloride . 

1.050  ±.004 

7.63±.2I 

(6.5100)** 

201-589 

24  Zahn 

1.077+  .019 

6.63±.39 

286-373 

31  Braune 

1.081  +.004 

6.98±  .  14 

291-517 

38  Bell 

[27  von  Braunmiihl] 

DCl 

Deuterium  chloride . 

1.085  +  .001 

7.  I6±  .04 

(6.5Qb)‘* 

291-517 

38  Bell 

HF 

Hydrogen  fluoride . 

1.91 

2.0 

305-374 

46.0  Hannay 

1.91 

296-333 

48  Orian i 

HI 

Hydrogen  iodide . 

0.42 

13.5 

(I3.2oo)l 

245-346 

24  Zahn 

HN, 

Hydrazoic  acid . 

0.847^  ±  .005 

M  Stark 

50  Amble 

3 

H,0 

Water . 

1.85 

3.9 

3.67oo 

423-483 

32  Sanger 

1.844+  .030 

4.3±  1.8 

383-484 

35  Groves 

1. 844 ±  .007 

4.0±.6 

394-462 

35  Stranathan 

1.850  ±.027 

3.4±l.7 

384-522 

42.1  Hurdis 

l.853  ±.0ll 

3.8±  .7 

298-376 

52  BIrnbaum 

[48  Golden] 

[48  Crain] 

“The  finite  moment  is  probably  attributable  to  the  presence  of  impurities  as  zero  moment  would  be  expected  from 
structural  considerations.  1.770  for  the  excited  vibrational  state,  ‘^yu=7.98  +0.18  for  the  first  ex¬ 
cited  vibrational  state.  T.  Larson,  Z.  Physik  111,  391  (1938).  ^  For  the  dipole  component  along  the  NNN  axis. 


251767  0-53-2 
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A.  INORGANIC  GASES-Con 


Substance 

/J.X  I0^®esu 

A 

R 

Tempera¬ 
ture  (“K) 

Reference 

DHO 

Deuterium  hydrogen  oxide.. 

l.8^  ±.0I 

M  Stark 

49.3  Strandberg 

[48.0  Strandberg] 

0,0 

Deuterium  oxide . 

1.861  ±.016 

3.6  ±1.2 

(3.63oo)* 

364-473 

35  Groves 

1.87  ±.02 

M  Stark 

52  Beard 

[48.1  Strandberg] 

H,S 

Hydrogen  sulfide . 

0.92  ±.0I 

9.96  ±.64 

(9.2500)** 

197-542 

28  Zahn 

HDS 

Hydrogt^n  .sulfide-d . 

1.02 

M  Stark 

50  H  i  1 1  ge  r 

Hg 

Mercury . 

0 

12.7 

(I2.7oo)l 

674-743 

36  Wii’sthoff 

[29  Kruger] 

HgBr2 

Mercuric  bromide . 

0 

36.5 

29.3oo 

614-695 

35  Braune 

HgCl2 

Mercuric  chloride . 

0 

29.2 

22.9bo 

599-701 

35  Braune 

Hg>2 

Mercuric  iodide . 

0 

48.3 

111. 600 

568-701 

35  Braune 

ICI 

Iodine  chloride . 

0.54  ±.0I 

30.9  ±.3 

334-435 

33  Luft 

0.65  ±.07 

(M 

46  Townes 

KBr 

Potassium  bromide . 

9.1 

Mol.  beam 

920 

36  Rodebush 

KC1 

Potassium  chloride . 

6.3 

Mol.  beam 

1023 

34  Scheffers 

8.0 

Mol.  beam 

949 

36  Rodebush 

KF 

Potassium  fluoride . 

7.33  +.24 

R  Stark 

50  Grabner 

Kl 

Potassium  iodide . 

6.8 

Mol.  beam 

950 

34  Scheffers 

9.2 

Mol.  beam 

898 

36  Rodebush 

Kr 

Krypton . 

0 

6.26 

6.27oo 

298 

36  Watson 

NF3 

Nitrogen  fluoride . 

0.22 

9.02 

7.03oo 

193-368 

35  Ramaswamy 

0.25 

9.12 

193-368 

36  Watson 

NH3 

Ammonia . 

1.469  ±.006 

5.3  ±.4 

(5.54oo)l 

274-457 

26  Zahn 

1.477  ±.006 

5.3  ±.4 

274-423 

35  de  Bruyne 

1 .46 

5.9 

294-419 

47  Le  Fevre 

1.438  ±.0I 1 

6.5  ±.7 

279-403 

48  van  Itterbeek 

1.468  ±.009 

M  Stark 

51  Coles 

[33  Uh1 ig] 

[36  Watson] 

Deuteroammon i a . 

1.509  ±.005 

4.3  ±.3 

274-425 

35  de  Bruyne 

NO 

Nitrogen  oxide . 

0.07  ±.02 

4.74  ±.07 

235-477 

33.0  Smyth 

0. 16 

4.31 

4.3O00 

193;  298 

34  Watson 

NOF 

Nitrosyl  fluoride . 

1 .8  1 

M  Stark 

5I.0  Magnuson 

NO2 

Nitrogen  dioxide . 

0.39 

7.63 

297-397 

33.0  Zahn 

Dimer  (N20^) . 

0.55 

16.75 

297-397 

33.0  Zahn 

Monomer. . . . 

0.58 

7.62 

298 

36  Willi ams 

.41 

343 

.30 

398 

Dimer  (N20^) . 

0 

16.87 

16.73 

298-398 

36  Will iams 

Monomer . 

0.32 

7-62644 

298-372 

38  Schulz 

T.  Larson,  Z.  Physik  111,  391  (1938). 

®  Cuthbertson,  C.  and  Cuthbertson,  M. ,  Proc.  Roy.  Soc.  (London)  A155,  213  (1936). 
^Dipole  moment  calculated  from  the  intensity  of  microwave  absorption. 
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Substance 

fix  I0^®esu 

A 

R 

Tempera¬ 
ture  (°K) 

Reference 

NO2— Con. 

Dimer  (N2OJ . 

0.42 

'6-76644 

298-372 

38  Schulz 

NO2F 

Nitryl  fluoride . 

0.47 

M  Stark 

C  0  Cm  i  ^  h 

N2O 

Din i trogen  oxide. . . . . . 

0. 14  ±.0I 

7.85  ±.05 

293-454 

OMI  1  Lll 

34  Czer 1 i nsky 

0.  17 

7.76 

7.36to 

193-298 

34  Watson 

0.16 

M  Stark 

49  Coles 

0.  166  ±.002 

M  Stark 

50. 1  Shulman 

[27  von  Braunmuh  1  ] 

[29.1  Ghosh] 

[30  Schwingel] 

Nal 

Sodium  iodide . 

4.9 

Mol.  beam 

950 

34  Scheffers 

Ne 

Neon . 

0 

I.OOi 

(0.997oo)l 

82; 298 

36  Watson 

0 

1.000 

298 

48  Jelatis 

»3 

Ozone . 

0.52 

8. 1 

(7.2oo)l 

194-360 

50  Epprecht 

0.65  ±.05 

R  Stark 

51  Hughes 

OsO^ 

Osmium  tetroxide . 

0 

20.6 

16.6 

429-561 

40.2  Linke 

PCI  3 

Phosphorus  trichloride.... 

0.78  ±.0I 

32.2  ±.2 

(26.0)l 

306-463 

33  Grass! 

PF3 

Phosphorus  tr i f 1 uor ide. . . . 

1.025  ±.005 

M  Stark 

50. 1  Shulman 

Pfs 

Phosphorus  pentaf luoride. . 

0 

15.4 

9.6 

283-388 

37  and  40.2 

Linke 

Phosphine . 

0.55 

12.21 

(I0.8)l 

226-373 

27  Watson 

PH2D 

Phosph  ine-d . 

0.55  ±.0I 

M  Stark 

^  1  1  i  c 

POF3 

Phosphorus  oxyf 1 uor ide. . . . 

1.735  ±.035 

M  Stark 

9  1  LUUlii  1  9 

50  Senators 

1.69  ±.05 

M  Stark 

52  Hawkins 

1.77  ±.02 

M  Stark 

52  Ghosh 

PSF3 

Phosphorus  thiofluoride... 

0.633  ±.02 

M  Stark 

52  Hawkins 

Sulfur  hexafluoride . 

0 

16.5 

II.3I00 

193;  298 

34  Watson 

0 

16.8 

301 

38  Fuoss 

0 

15.7 

292 

40.2  Linke 

^2^0 

Disulfur  decafluoride . 

0 

33.4 

298 

51  Hollies 

SOCI2 

Thionyl  chloride . 

1.452  ±.004 

25.2  ±.3 

2l.0bo 

288-407 

39  Coop 

SO2 

Sulfur  d ioxide . 

1.633  ±.006 

10.6  ±.4 

266-444 

26  Zahn 

1.590  ±.025 

13.7  ±1.8 

292-353 

37  Sm  i  ts 

1.631  ±.011 

10.8  ±.8 

9.54oo 

289-457 

50.0  Le  Fevre 

1.59  ±.0I 

M  Stark 

51  Crable 

[51  Lovering] 

SO2CI2 

Sulfuryl  chloride . 

1.81 

26.4 

20.7oo 

293-416 

39  Coop 

SO2F2 

Sulfuryl  fluoride . 

0.228  ±.004 

M  Stark 

^  9  F  r I Q  +  r om 

SO3 

Sulfur  trioxide . 

0 

12.20 

I0.55oo 

353-433 

^  ^  1  1  1  0  L 1  Vill 

37  Smits 

SbH„D 

Sti bi ne-d . 

0.116  ±.003 

M  Stark 

C  1  1  /s^m  1  e 

Selenium  hexafluoride . 

0 

18.5 

13.4 

293 

0  1  UUUfTl  1  0 

40.2  Linke 

SiF. 

Silicon  tetraf 1 uor ide . 

0 

13.75 

8.38co 

193;  298 

34  Watson 
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A.  INORGANIC  GASES-Con 


SiHClg 

SiHFg 

SiHjBr 

SiHjCl 

SiHgF 

SiH^ 

SnBr^ 

SnCl, 

Snl^ 

TlCl 

TiCI^ 


Xe 


Substance 


yLtX  10 


18 


esu  A 


R 


Tempera¬ 
ture  (“K) 


Reference 


Tr ichlorosi lane . 

Tr i fl uoros i 1 ane . 

Dichloros i lane . 

Bromos i 1 ane . 

Chi oros  j lane . 

Fl uoros i lane . 

Si  lane . 

Disilane . 

Stannic  bromijde . 

Stannic  chloride . 

Stannic  iodide . 

Thai  1 ium  chloride . 

Tellurium  hexafluoride.... 
Titanium  tetrachloride.... 
Uranium  hexafluoride . 

Xenon . 


0.858  +.001 

27.0  ±. 1 

1.26  +.02 

M  Stark 

1.167  ±.005 

22.5  ±.2 

1.31  ±.03 

M  Stark 

1.292  ±.006 

17.7  ±.3 

i.3l 

M  Stark 

1.268  ±.013 

M  Stark 

0 

13.71 

0 

28.  10 

0 

55.6 

0 

45.5 

0 

81.4 

4.44 

R  Stark 

0 

22.7 

0 

41.3 

0 

30.7 

0 

31.5 

0 

10.09 

ll.95oo 

23.72co 

^^7.700 

34.6to 

70.lco 

15.0 

37.8 


lO.liloo 


285-414 


291-397 


288-402 


240; 298 
298 
418-519 
363-473 
526 


292 
373;48l 

293 
313-356 

298 


38  Brockway 
52^  Ghosh 
38  Brockway 

50.1  Sharbaugh 
38  Brockway 

49  Dailey 
50.0  Sharbaugh 
34  Watson 
34  Watson 
38.0  Coop 
38.0  Coop 
38.0  Coop 
52  Carlson 

40.2  Linke 
38.0  Coop 
48  Amphlett 
51.1  Magnuson 
36  Watson 


B.  ORGANIC  SUBSTANCES 


II 


Substance 

/XX  lO^^esu 

A 

R 

Tempera¬ 
ture  (°K) 

Reference 

CBr2F, 

C| 

Di  bromod i f 1 uoromethane. . . . 

1.02 

(22.1)2 

302 

38  Fuoss 

CCIF3 

Ch 1 orotr i fluorome thane. . . . 

0.65-1 

(ii.tjj 

302 

38  Fuoss 

0.39 

15.7 

273-420 

50  Epprecht 

COIN 

Cyanogen  chloride . 

2.802  +.020 

M  Stark 

50.1  Shu  1  man 

CCI2F2 

Dichlorod i fl uoromethane. .. 

0.505  +.002 

20.23  ±.03 

305-470 

33.  1  Smyth 

0.70^^ 

(I6.t)2 

302 

38  Fuoss 

0.55 

19.7 

300-410 

50  Epprecht 

CCI2O 

Phosgene . . 

1. 19  +.01 

18.4  ±.4 

(16. Ol 

303-425 

34.0  Smyth 

0 

0 

IvJ 

CO 

Th iophosgene . 

0.29 

25.7 

303-414 

39  Coop 

CC13F 

Trichl orofl uoromethane. . . . 

0.45  ±.03 

23.9  ±.6 

299-376 

33.1  Smyth 

0.68^ 

(21.3)2 

299 

38  Fuoss 

CCl ,N0„ 

Tri ch 1 oron i tromethane . 

1.89 

(27.3), 

344 

34.0  Smyth 

3  2 

CCl, 

Carbon  tetrachloride . 

0 

28. 14 

'  'L 

(26.830,)^ 

296^368 

36  Ramaswamy 

[26  Sanger] 

[36  Ni  in  i] 

Carbon  tetraf 1 uori de . 

0 

9.73 

7.l2oo 

193-368 

35  Ramaswamy 

0 

10.1 

298; 368 

36  Watson 

0 

9.7 

298 

38  Fuoss 

CN408 

Tetran i tromethane . 

0 

38.6 

36-0546 

355 

38.0  Coop 

CO 

Carbon  monoxide . 

0.097  ±.004 

5.01  ±.03 

90-391 

28  Zahn 

0.  10 

4.98 

t.8Sb 

83; 298 

34  Watson 

0. 1 17  ±.005 

4.65  ±.02 

273-373 

48  van  Itterbeek 

[27  von  Braunmiihl] 

C02 

Carbon  dioxide . 

0 

7.35 

6.84(1, 

298 

36  Watson 

cos 

Carbonyl  sulfide . 

0.67  ±.0I 

14.4  ±.2 

(I2.8b)‘ 

202-365 

28  Zahn 

0.72 

M  Stark 

46  Dakin 

0.72 

265; 333 

48  Jelatis 

c12o16s32 . 

0.732  ±.007 

M  Stark 

49.0  Strandberg 

c13o16s32 

0.722  ±.007 

M  Stark 

49.0  Strandberg 

f^l2nl6<?32 

0.709“  ±.004 

M  Stark 

50.0  Shu  1  man 

Cl2ol6s34 

(“) 

50.0  Shulman 

C12o16s32 . 

0.712  ±.004 

M  Stark 

51.2  Shoolery 

COSe 

Carbonyl  selenide . 

0.754° 

M  Stark 

49. 1  Strandberg 

CS2 

Carbon  disulfide . 

0 

22.36 

(20.370,)^ 

325-489 

30  Zahn 

[30  Schwingel] 

. 

[36  Niini] 

CHBrF2 

Bromod i fl uoromethane . 

1.50 

(14.4)2 

300 

38  Fuoss 

CHCIF2 

Ch  1  orod  i  f  1  uoromethane . 

1.409  ±.003 

14.9  ±.  1 

304-479 

33.  1  Smyth 

1.48 

(11.5)2 

298 

38  Fuoss 

^  H.  Huxley  and  H.  Lowery,  Proc.  Roy.  Soc.  (London)  A182,  207  (1943).  j/x=0.45  if  ^4=15.7.  *‘/i^  =  0.56 

if  i4=20.0.  1/2=0.53  if  i4=23.9.  "Moments  of  and  Ci20i6s34  reported  to  be  the  same 

within  0.2^.  “/2=0.700  ±0.004  for  the  excited  vibrational  state,  1/2=1.  «  For  the  first  excited 

vibrational  states,  /2=:0.728  (stretching)  and  0.730  (bending). 
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B.  ORGANIC  SUBSTANCES— Con 


Substance 

^^x  I0^®esu 

A 

R 

Tempera¬ 
ture  (°K) 

Reference 

C  |— Con. 

CHCljF 

Dichlorof 1 uoromethane . 

1.293  ±.006 

17.2  ±.3 

305-424 

33. 1  Smyth 

1.41 

(16.5)5; 

303 

38  Fuoss 

CHCI3 

Chloroform . 

1.02 

24.8 

(2l.(b)i. 

298;  368 

36  Ramaswamy 

1.013  +.001 

25.28  ±.05 

21.4 

301-427 

41  Maryott 

[26  Sanger] 

[28  Sircir] 

CHF3 

Fluoroform . 

1.60 

8.8 

6.98oo 

193-368 

35  Ramaswamy 

1.645  ±.009 

M  Stark 

51.2  Shoolery 

CHN 

Hydrogen  cyanide . 

2.91  ±.05 

M.8  ±5.3 

292-424 

31  Braune 

2.95  ±.0I 

6.2  ±1.2 

301-470 

34.0  Smyth 

3.00 

(6.3),, 

298;  368 

36  Watson 

2.957^  ±.025 

M  Stark 

50.2  Shu  1  man 

[30  Fredenhagen] 

CHNO 

Isocyanic  acid . 

1  +  nm 

M  Stark 

51.0  Shoolery 

CDNO 

Isocyan ic  acid-d . 

1  filQP  +  OIR 

M  Stark 

51.0  Shoolery 

CHNS 

Isoth iocyanic  acid . 

1 .72*i 

M  Stark 

50  Beard 

CH,Br2 

Di bromomethane . 

1.43  ±.03 

23.5  ±1.3 

(20. 70,)^ 

338-427 

41  Maryott 

[28  Mahanti] 

CH-CINO- 

Ch 1 oron i tromethane . 

2.91 

17.4 

412-484 

42. 1  Hurd  is 

2  2 

CH^Cl, 

Oichloromethane . 

1.54 

18.7 

(le.Ooo)^ 

297;  368 

36  Ramaswamy 

1.57  ±.0I 

20.0  ±.7 

16.6 

301-427 

41  Maryott 

[26  Sanger] 

[28  Mahanti] 

[36  Hi  ini] 

CH.F, 

Di fl uoromethane . 

1.93 

M  Stark 

52  Lide 

2  2 

CH„0 

Formaldehyde . 

2.27 

7.0 

420-520 

43  Hurd  is 

2 

2. 17  ±.02 

M  Stark 

49  Bragg 

2.34  ±.02 

M  Stark 

51 .2  Shoolery 

CH„0, 

Formic  acid . 

1 .52 

8.5 

345-423 

31.0  Zahn 

2  2 

ca  1.4 

310-347 

38.2  Coop 

Dimer  (CjH^Oj . 

0 

32 

310-347 

38.2  Coop 

CHaBr 

Bromomethane . 

1.80  ±.02 

15.2  ±1.1 

306-406 

34.1  Smyth 

1.81 

(14.6)2 

297;  368 

36  Ramaswamy 

1.76  ±.04 

17.8  ±1.3 

291-416 

37.0  Groves 

1.797  ±.015 

M  Stark 

50. 1  Shu Iman 

[35  Mahanti] 

CH3CI 

Chloromethane . 

1.87  ±.0I 

13.5  ±.5 

(II.2oo)l 

290-456 

30  Fuchs 

1.87  ±.0I 

14.1  ±.5 

298-418 

32  Sanger 

P  For  the  dipole  component  along  the  NCO  axis. 

For  the  dipole  component  along  the  SCN  axis. 
^  For  the  excited  vibrational  state,  ^2=1- 
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Substance 

/Jix  I0^®esu 

A 

R 

Tempera¬ 
ture  (*K) 

Reference 

c: 

0 

0 

l_ 

0 

CH3CI 

Ch loromethane  (Con.) . 

1.89 

(ll.7)j 

296;  368 

36  Ramaswamy 

1.87  ±.03 

M  Stark 

49  Karplus 

1.869  ±.010 

M  Stark 

50.1  Shulman 

[28  Sircir] 

[35  Mahan ti] 

CH3F 

FI uoromethane . 

1.81  ±.0I* 

9.6  ±.6 

(6.7)5; 

224-498 

34.  1  Smyth 

1.85 

7.2 

193-368 

36  Ramaswamy 

CH3I 

1 odomethane . 

1.60  ±.0I 

20.1  ±.5 

305-494 

34.  1  Smyth 

1.62 

(19.3), 

30l;3e8 

36  Ramaswamy 

1.67 

295;  337 

37.0  Groves 

1.647  ±.014 

M  Stark 

50. 1  Shulman 

[35  Mahanti] 

CH3NO 

Formam i de . 

3.25 

10.6 

425-449 

32.0  Zahn 

CH3NO2 

N i tromethane . 

3.44  ±.0I 

18.6  ±.7 

339-494 

34.0  Smyth 

3.57 

12.6 

373-470 

37.0  Groves 

Methane . 

0 

6.53 

e.tEto 

193;  298 

34  Watson 

[26  Sanger] 

[33  Uhlig] 

CH,0 

Methanol . 

1.70  ±.0I 

7.8  ±.6 

(8.2), 

345-502 

29  Miles 

1.70  ±.0I 

9.7  ±.4 

308-482 

35.0  Kubo 

1.70 

8. 1 

302;  368 

36  Ramaswamy 

1.706  ±.004 

7.6  ±.2 

298-479 

38  Stranathan 

CH5N 

Methyl  amine . 

1.24  ±.03 

13.4  ±1.0 

10.3 

338-458 

32  Sanger 

1.26 

13.7 

298; 368 

36  Ramaswamy 

1.35  ±.04 

9.7  ±1.6 

288-417 

37. 1  Groves 

1.30  ±.0I 

10.6  ±.5 

293-420 

47  Le  Fevre 

[31  Ghosh] 

CH,Si 

Methyl  silane . 

0.73 

M  Stark 

50  Lide 

0 

CH,Sn 

Methyl  stannane . 

0.68  ±.03 

M  Stark 

51  Lide 

6 

CM 

0 

C2CIFS 

Chloropentaf 1 uoroe thane. . . 

0.80 

(16.8)5 

300 

38  Fuoss 

1 ,2-Dichlorotetraf luoro- 

ethane . 

0.80 

(21.6), 

299 

38  Fuoss 

Hexafl uoroe thane . 

0 

17.2 

(10.8)5 

296 

38  Fuoss 

^2^2 

Cyanogen . 

0 

20. 1 

ll.Sbo 

239; 298 

36  Watson 

[31  Braune] 

CaHBr 

Bromoacety 1 ene . 

n 

0.0* 

18.64 

(17.2)5 

•289-354 

38  Brockway 

“Although  the  structure  is  not  symmetrical,  the  dipole  moment  appears  to  be  virtually  zero. 


|i^  B.  ORGANIC  SUBSTANCES-Con. 


Substance 

fjLX  I0^®esu 

A 

R 

Tempera¬ 
ture  (“K) 

Reference 

c 

0 

0 

1 

CM 

0 

C2HCI 

Chloroacetylene . 

0.446  ±.005 

15.3  ±.l 

287-363 

38  Brockway 

0.44  ±.01 

M  Stark 

49  Westenberg 

C.HCl, 

Pentach 1 oroethane . 

0.95  ±.03 

35.4  ±.8 

(35.6), 

400-517 

49  Thomas 

CjH, 

Acetylene . 

0 

9.97 

196-461 

25  Smyth 

0 

9.84 

8.58to 

193;  298 

34  Watson 

C,H,CI, 

cis-Dichl croethylene . 

1.90  ±.02 

19.9  ±1.6 

(20.3)^ 

301-427 

41  Maryott 

C,H,CI,F, 

1 ,  l-Dichloro-2,2- 

d i f 1 uoroethane . 

1.34 

21.2 

334 

52  Smyth 

1.35 

345 

1.36 

357 

1.39 

384 

1.40 

395 

1.44 

428 

1.45 

455' 

1.47 

474 

W2» 

Chloroacetyl  chloride . 

2.23  ±.06 

22.5  ±3.7 

21.8 

358-529 

32.1  Zahn 

C2H2CI3F 

1 ,2,2-Trichloro-l- 

fl  uoroethane . 

1 . 38 

25.7 

379 

52  Smyth 

1.41 

417 

1.42 

442 

1.44 

475 

1.44 

512 

1 , 1 ,2, 2-Tetrachl oroethane 

1.36 

(30.6), 

401-436 

35.0  Smyth 

1.32  ±.03 

32.4  ±1.2 

378-501 

47  Thomas 

1 , l-Dif luoroethylene . 

1 .37  ±.02 

M  Stark 

49  Roberts 

222 

CoHoO 

Ketene . 

1 .45 

11. 0 

398-446 

46.3  Hannay 

2  2 

1.414  ±.010 

M  Stark 

51  Johnson 

C2HDO 

Ketene-d . 

1.423  ±.015 

M  Stark 

51  Johnson 

CoDoO 

Ketene-d„ . 

1.442  ±.013 

M  Stark 

51  Johnson 

2  2 

C2H3Br 

Bromoethylene . 

1.415  ±.001 

19.14  ±.06 

18.5 

295-413 

38  Hugill 

C2H3CI 

Ch loroethy lene . 

1.449  ±.003 

16.18  ±.I2 

15.6 

287-413 

38  Hugill 

C2H3CIF2 

I-Chloro- 1,1- 

difluoroe thane . 

2.21 

(16.1)2 

300 

38  Fuoss 

2.14 

20.3 

357-507 

52  Smyth 

C2H3CIO 

Acetyl  chloride . 

2.72  ±.04 

16.7  ±3.7 

16.8 

320-483 

32. 1  Zahn 

C„H,C10„ 

Methyl  chloroformate . 

2.41 

(17.9)2 

308 

38  Mizushima 

2  3  2 

2.43 

351 

2.31 

413 

1.55 

481 

B.  ORGANIC  SUBSTANCES— Con 
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Substance 

MX  I0^®esu 

A 

R 

Tempera¬ 
ture  (’’K) 

Reference 

C2  —Con. 

C2H3CI3 

i , 1 , l-Trichloroe thane . 

1.79  ±.02 

27.0  ±1.0 

301-395 

41  Maryott 

1.77 

26.1 

336-399 

41.1  Wiswall 

1 , 1 ,2-Tr ich loroethane . 

1.22  ±.02 

33.3  ±.6 

340-517 

49  Thomas 

C2«3F3 

1,1, l-Tr i f 1 uoroethane . 

2.35 

(11.1)2; 

298 

38  Fuoss 

2.321  ±.03i| 

M  Stark 

50.1  Shulman 

C2H3I 

1 odoethy lene . 

1.30 

23.5 

290-413 

38  Hugi 1 1 

c,H3N 

Acetonitri le . 

3.84 

(II.I)l 

298;  368 

36  Ramaswamy 

3.96  ±.03 

ll.l  ±3.1 

354-463 

37.0  Groves 

3.97 

M  Stark 

50  Coles 

Ethylene . 

0 

10.79 

237-461 

25  Smyth 

0 

10.74 

I0.34oo 

193; 298 

34  Watson 

CgH^BrCl 

l-Bromo-2“Chl oroethane. . . . 

1.16 

24.0 

339 

32.3  Zahn 

l.2i 

368 

1.35 

436 

1 ,2-Di bromoethane . 

1.02 

27.0 

339 

32.3  Zahn 

1.07 

368 

1.12 

405 

1.19 

436 

0.97 

(27.0) 

357 

40.0  Linke 

1.06 

374 

1.14 

419 

1.17 

458 

1.23 

509 

1.26 

531 

0.91 

(27.0) 

339 

41  B 1 00m 

0.97 

369 

[32  Greene] 

1.04 

408 

1.  10 

437 

1.14 

467 

1.19 

496 

C3H3CIF 

l“Chloro-2-fluoroethane. .. 

1.84 

(16.4)5; 

309 

52  Smyth 

1.86 

329 

1.91 

371 

1.97 

418 

1.97 

481 

1.97 

506 

C2H4CIHO3 

1 -Chi oro- l-n i tree thane. . . . 

3.27  ±.05 

27.5  ±4.5 

21.9 

415-468 

42.1  Hurdis 

C2H4CI3 

1 , l-Dich loroethane . 

2.06  ±.02 

21.8  ±1.4 

21.2 

301-427 

41  Maryott 

[29.0  Ghosh] 

16 


B.  ORGANIC  SUBSTANCES— Con 


Substance 

/jx  I0^®esu 

A 

R 

Tempera¬ 
ture  (®K) 

Reference 

c 

o 

o 

1 

CM 

O 

C  H  n  1 ,2-Dichloroethane . 

''2  4  2 

1.19 

(2I.0)l 

305 

31.1  Zahn 

1.32 

341 

1.39 

376 

LIB 

419 

1.54 

456 

1.56 

485 

1.63 

544 

1.28 

(2I.0)l 

334 

32  Sanger 

1.54 

453 

1.24 

(21. 0)^ 

308 

41  Bloom 

1.31 

335 

1.39 

372 

1.45 

406 

1.51 

441 

1.56 

481 

1.60 

525 

1.24 

(21. 0)^ 

307 

42  Watanabe 

1.33 

353 

[29.0  Ghosh] 

1.42 

385 

[32  Greene] 

1.46 

412 

C-H.O  Ethylene  oxide . 

Z  4 

1.90 

11.4 

(10.9)2 

290-449 

28  Stuart 

1.91 

297;  368 

36  Ramaswamy 

1.88  +.01 

M  Stark 

51  Cunningham 

Acetaldehyde . 

2.72 

1  1.6 

300-455 

32. 1  Zahn 

2.72 

420; 469 

43  Hurdis 

^2^4®2  Acetic  acid . 

1.74 

12.9 

450-494 

31.0  Zahn 

CgH^S  Ethylene  sulfide . 

1.84  ±.02 

M  Stark 

51  Cunningham 

C2H5Br  Bromoethane . 

2.03  +.01 

21.2  ±.4 

(l8.%o)[. 

303-441 

34. 1  Smyth 

2.02  ±.04 

20.3  ±2.5 

19.1 

292-443 

37.0  Groves 

[35  Mahanti] 

[36  Ni ini] 

C2H5CI  Chloroethane . 

2.06 

17.8 

292-455 

30  Fuchs 

2.03  ±.03 

20.9  ±2.7 

298-418 

32  Sanger 

2.07 

(16.3)2 

296;  368 

36  Ramaswamy 

1.98 

292;  359 

48  Jelatis 

[28  Sircir] 

[36  N  i  i  n  i  ] 

C2HgC10  2-Chl  oroethanol . . 

1.78 

17.8 

339-435 

32.0  Zahn 

Ch loromethoxymethane . 

2.03 

(18.0)2 

347-507 

52  Smyth 

B.  ORGANIC  SUBSTANCES— Con 
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Substance 

fix  I0^®esu 

A 

R 

Tempera¬ 
ture  (°K) 

Reference 

c= 

0 

0 

1 

CM 

0 

C2N5F 

FI uoroethane . 

1.92  ±,0I 

12.5  ±.7 

(11.3)5; 

236-535 

34.1  Smyth 

<=2Ns' 

1  odoethane . 

1.92  ±.03 

25.3  ±1.9 

348-463 

34. 1  Smyth 

1.90 

24.3 

293;  337 

37.0  Groves 

[35  Mahanti] 

[36  Niini] 

C2H5NO, 

N i troethane . 

3.514  ±.02 

24.3  ±2.3 

17.0 

365-461 

37.0  Groves 

3.70  ±.014 

15.9  ±4.2 

398-484 

42. 1  Hurd  is 

Ethyl  nitrite . 

2.38 

{I7.9)l 

290 

34  Czerl insky 

Ethane . 

0 

II. 21 

200-470 

25  Smyth 

0 

11.15 

ll.07oo 

193;  298 

34  Watson 

C2H6AICI 

Dimethylaluminum  chloride*" 

41.0  Wiswal  1 

Methyl  ether . 

1.30 

15.1 

292-453 

28  Stuart 

1.30  ±.02 

15.4  ±.8 

298-418 

32  Sanger 

1.29 

15.0 

297; 369 

36  Ramaswamy 

1.31  ±.014 

13.4  ±2.0 

13.3 

290-428 

37. 1  Groves 

Ethanol . 

1.69 

(12.8), 

351-499 

29  Miles 

1.70  ±.0I 

13.0  ±.4 

298-450 

32  Knowles 

1.68  ±.02 

14.3  ±1.3 

308-483 

35.0  Kubo 

Ethylene  glycol . 

2.28 

14.4 

4 17-ROfi 

^9  n  7ahn 

Z  6  2 

'2”6‘>2S 

Dimethyl  sulfone . 

4.149 

'8-3546 

•t  1  /  '"UVU 

424-526 

39  Coop 

Ethaneth iol . 

1.58  ±.00 

18.7  ±. 1 

(19. 2)^ 

308-478 

36.0  Kubo 

C2H,N 

Ethyl  amine . 

1.22  ±.02 

17.9  ±.8 

14.7 

303-447 

50  Barclay 

[31  Ghosh 3 

Dimethyl  amine . 

0.97  ±.0I 

17.4  ±.3 

15.  1 

298-418 

32  Sanger 

1.03 

15.8 

288-427 

37. 1  Groves 

1.03  ±.0I 

15.0  ±.5 

292-440 

47  LeFevre 

[31  Ghosh] 

*=2'*8*'2 

Ethylene  d  iamine . 

1.99 

ri8  2) 

355; 429 

32.0  Zahn 

C3 

<=3Hf3 

3,3,3-Trif luoropropyne. . . . 

2.36  ±.04 

M  Stark 

51  Shoolery 

C.HN 

Cyanoacetylene . 

3.6  ±.2 

M  Stark 

RH  Wp^tpnhprn 

0 

C3H3H 

Aery  Ion i tri le . 

3.83  ±.0I 

20.3  ±1.5 

15.6 

387-509 

wv  ffco  Lciiuci  y 

43  Hurdis 

Propyne . 

0.72 

15.6 

I4.O00 

298;  368 

36  Watson 

0.78 

14.0 

298; 348 

38  Krieger 

0.75  ±.0I 

M  Stark 

52  Ghosh 

1 ,2-Propaned iene . 

0 

16.6 

15.  loo 

298;  368 

36  Watson 

No  reliable  value  of  the  dipole  moment  could  be  obtained  because  of  molecular  association. 
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B.  ORGANIC  SUBSTANCES-Con 


jux  I0^®esu 

A 

R 

Tempera¬ 
ture  (°K) 

Reference 

1.79 

25.4 

397-478 

49  Or i an i 

1.81 

25.5 

395-503 

49  Oriani 

1.74 

25.5 

397 

49  Oriani 

1.77 

518 

3.04 

16.1 

377-478 

46.3  Hannay 

1.71 

20.4 

345-476 

46.2  Hannay 

1.97 

20.4 

345-476 

46.2  Hannay 

1.66  ±.02 

21.8  ±1.1 

20.4 

339-469 

46.2  Hannay 

1.90  i.OI 

20.1  ±.8 

308-480 

37.0  Kubo 

1.98 

20.4 

377-480 

46.2  Hannay 

[35  Mahanti] 

2.21 

21.2 

336 

32.1  Zahn 

2.22 

379 

2.24 

414 

2.29 

454 

2.59 

(22.6)2 

308 

38  Mizushima 

2.50 

350 

1.82 

41  1 

1.47 

480 

4.05  ±.04 

16.9  ±4.7 

351-469 

37.0  Groves 

4.00 

15.8 

395-477 

43  Hurdis 

0 

14.28 

(13.9)2 

297;  368 

36  Ramaswamy 

0.35  ±.0I 

15.7  ±.l 

246-476 

33  McAlpine 

0.34 

15.9 

I5.2CX, 

193-298 

34  Watson 

3.52 

26.3 

416-493 

42.1  Hurdis 

1.46 

25.6 

345 

49  Oriani 

1.53 

394 

1.63 

466 

1.68 

506 

2.08  ±.02 

27.4  ±.9 

(25.8)2 

374-485 

35.0  Smyth 

2.27 

25.8 

300-372 

41  Maryott 

1.60  ±.04 

19.3  ±1.9 

(I7.0)l 

329-479 

35.1  Kubo 

2.72  ±.03 

16.4  ±2.2 

16.0 

354-509 

43  Hurdis 

2.89 

292-456 

28  Stuart 

2.88 

16.2 

301-455 

32.1  Zahn 

2.87 

298;  368 

3  6  Ramaswamy 

[36  Hi  in i] 

Substance 


C3— Con. 

C3H4CI2  1 ,3-Dich1oropropene®  (b.p 
104°) . 

1 .3- Dichloropropene®  (b.p 

112°) . 

2.3- Dichloropropene . 


w 


Propenal  (Acrolein) _ _ 

cis- I -Ch 1 oro- 1-propene. . . 
trans- | -Ch 1 oro- I -propene. 

2- Ch loro- l-propene . 

3- Chloro-l-propene  (Allyl 

chloride) . 


CgHgClO  Chloroacetone. 


CjHgClOj  Ethyl  chloroformate, 


C3H3N  Propi on i tri le. 


Cyclopropane. 
Propene . 


C3HgClN02  I -Chi oro- I -n i tropropane. 
C3HgCl2  I ,2-Dichloropropane . 


I ,3-Dichloropropane 
2,2-Dichloropropane 

Allyl  alcohol . 

Propionaldehyde. . . . 
Acetone . 


els- trans  Isomers. 


B.  ORGANIC  SUBSTANCES-Con 
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Substance 

/jlx  I0^®esu 

A 

R 

Tempera¬ 
ture  («K) 

Reference 

C 

0 

0 

1 

CO 

0 

Propionic  acid . 

1 .75 

17  U 

M  on.iifi A 

0  1  *7^Un 

Ethyl  formate . 

1.93  ±.03 

20.2  ±2.0 

17.8 

‘+oU“‘f  00 

292-435 

0 1 . u  Z3nn 

32.2  Zahn 

Methyl  acetate . 

1.72 

17.6 

327-517 

32.2  Zahn 

1.72  ±.02 

17.5  ±.9 

308-482 

38  Mizushima 

'3^03 

Dimethyl  carbonate . 

0.90 

328 

37.1  Kubo 

.93 

350 

.98 

412 

1.05 

479 

Tr i oxane . 

2.08  +.01 

M  Stark 

A  1  AmK 1 A 

C,H_Br 

I-Bromopropane . 

2. 18 

23.7 

348-441 

0  1  AmD 1 6 

o/.v  varoves 

[35  Mahanti] 

2-Bromopropane . 

2.21 

24. 1 

C3h,ci 

I-Chloropropane . 

2.05  ±.01 

25.3  ±.6 

20.8 

£.Of~  OOU 

338-458 

o/aU  urOVcS 

32  Sanger 

[35  Mahanti] 

[36  Niini] 

2-Chloropropane . 

2.  17 

{2I.I)t 

288-383 

37.0  Groves 

C,H.i 

1- 1 odopropane . 

2. 04 

28.9 

337; 374 

3  7 

0/ • u  ur uvcs 

[35  Mahanti] 

C,H,N0, 

I-Ni tropropane . 

3.60 

21 .4 

0  7  2 

3.72 

0^  0  HOu 

382-457 

0/ ■ U  Ur OVcS 

41.1  Wiswall 

2-N i tropropane . 

3.73 

21.6 

U.  1  1  Wi  cwa  1  1 

Propane . 

0 

16.07 

227-486 

*T  1  •  1  n  1  0  Wa  1  1 

33  McAlpine 

0 

16.05 

15.7^ 

240;  298 

34  Watson 

Methoxyethane . 

1 .23  ±.02 

20.0  ±.7 

17.7 

303-369 

49  Moore 

I-Propanol . 

1.69  ±.03 

16.6  ±1.6 

(I7.4)l 

376-505 

29  Miles 

1.67  ±.05 

\7A  ±2.6 

308-481 

35.1  Kubo 

2-Propanol . 

1.60  ±.03 

20.7  ±1.6 

(I7.5)l 

307-482 

35.0  Kubo 

1.69  ±.02 

17.7  ±1.1 

289-468 

37  Stranathan 

W2 

Dimethoxymethane  (Methyal) 

0.77 

(19.3), 

307 

36. 1  Kubo 

0.87 

352 

1.00 

407 

1.17 

482 

W' 

Trimethyl  aluminum*' . 

360-398 

41.0  Wiswall 

CjH^N 

n-Propylamine . 

1.17  ±.02 

23.2  ±.6 

19.4 

334-432 

51  Barclay 

C3H,N 

Trimethylamine . 

0.61  ±.03 

21.5  ±.6 

338-458 

32  Sanger 

0.67 

20.2 

19.4 

289-418 

37.1  Groves 

0.65  ±.0I 

20.0  ±.3 

294-441 

47  LeFevre 

[31  Ghosh] 

No  reliable  value  of  the  dipole  moment  could  be  obtained  because  of  molecular  association. 
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B.  ORGANIC  SUBSTANCES-Con 


Substance 

^Lx  I0^®esu 

A 

R 

Tempera¬ 
ture  (®K) 

Reference 

C, 

C4H2N2 

Fumaron i tri le . 

0 

29.7 

•9-8546 

410 

41  Bloom 

C  H  N 

Succ i non i tr i 1 e . 

3.47 

(20.4), 

443 

41  B 1 00m 

4  4  2 

3.54 

'  'L 

478 

3.59 

513 

C  H  0 

0.661  +.006 

M  Stark 

51  Sirvetz 

4  4 

C  H  0 

Diketene . 

3.53 

20. 1 

433-516 

43  Hurdis 

4  4  2 
C4H4S 

Th i ophene . 

0.56  +.06 

24.4  +1.1 

(24.3)l 

329-474 

36.0  Kubo 

C4h,ci 

i|-Chloro-l  ,2-butadiene _ 

2.02 

25.3 

394-491 

46.2  Hannay 

C  H,N 

Methacryl on i tr i le . 

3.69 

20.2 

395-473 

46.3  Hannay 

4  5 

trans-Crotonon i tr i le . 

4.50 

20.8 

409-516 

43  Hurdis 

C  H 

1  -Butyne . 

0.80 

18.7 

298-398 

38  Krieger 

''4"6 

1 ,3-Butad i ene . 

0 

21.8 

21.6 

299-462 

43  Hannay 

C^H^O 

Croton aldehyde . 

3.67 

21 .5 

412-519 

43  Hurdis 

4  6 

Methacry laldehyde 

(Methacrole i n ) . 

2.68 

21 .0 

366-466 

46.3  Hannay 

Bi  acety  1 . 

1.30 

20.6 

329 

32.3  Zahn 

4  6  2 

1.35 

359 

1.39 

391 

1.43 

426 

1.48 

461 

1.55 

504 

1.10 

20.6 

328 

41  Bloom 

1.17 

362 

1.23 

398 

1.29 

438 

1.34 

478 

Acetic  anhydride . 

ca  2.8 

(22. 4), 

320-540 

33.1  Zahn 

4  6  3 

Divinyl  sulfide . 

1.20 

27.6 

400-461 

46.2  Hannay 

4  6 

C4H,ci 

1 -Ch 1 oro-2-methy 1 propene 

(Isocrotyl  chloride) . 

1.95  +.03 

27.2  +1.8 

25.0 

358-523 

43  Hurdis 

3-Ch loro-2-methy 1-1- 

propene  (Methallyl  chlo¬ 

ride)  . 

1.85 

25. 1 

377-477 

46.2  Hannay 

C.H.K 

Butyron  i  tr  i  le . 

4.07 

21 .2 

339-443 

37.0  Groves 

4  7 

':4«8 

I-Butene . 

0.38  +.01 

20.1  ±.2 

274-466 

25  Smyth 

0.30 

21.5 

19.74oo 

298; 368 

36  Watson 

trans-2-Butene . 

0 

21.42 

19.85to 

298; 368 

36  Watson 

2-Methyl propene . 

0.49 

20.9 

19.85to 

298;  368 

36  Watson 

lr4-Dichlorobutane . 

2.22 

30.3 

433-507 

49  Oriani 

4  8  2 

Butyraldehyde . 

2.72 

20.6 

354-412 

43  Hurdis 
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Substance 

fix  I0^®esu 

A 

R 

Tempera¬ 
ture  (°K) 

Reference 

C4— Con. 

Ethyl  acetate . 

1.78  +.00 

24.4  ±.2 

22.3 

302-467  ' 

32.2  Zahn 

1 ,4-Dioxane . 

0 

24.5 

(2I.6)l 

337-487 

34  Schwingel 

0 

26.0 

329-479 

36.3  Kubo 

I-Bromobutane . 

2.08  ±.05 

35.0  ±3.3 

28.3 

352-474 

37.0  Groves 

?-Bromobu  tane . . 

2.23 

28.4 

343 

37.0  Groves 

1-Ch 1 orobutane . 

2.05  +.01 

28.6  ±.6 

315-480 

35.1  Smyth 

2.14 

25.4 

288-375 

37.0  Groves 

I-Ch 1 oro-2-methy 1  propane. . 

2.00  +.07 

28.0  ±4.9 

25.4 

345-407 

41.1  Wiswall 

2-Ch 1 oro-2-methy 1  propane. . 

2.13 

25.9 

314-354 

41.1  Wiswall 

2-Ch 1 orobutane . 

2.04  ±.05 

31.2  ±3.3 

25.7 

336-392 

41.1  Wiswall 

1- 1 odobutane . 

2. 12 

33.5 

349; 415 

37.0  Groves 

1 -N i trobu  tane . 

3.59 

26.2 

373-470 

37.0  Groves 

2-Methy 1 -2-n i tropropane. . . 

3.71 

26. 1 

379-449 

41.1  Wiswall 

n-Butane . 

0 

20.68 

20.20bo 

298; 368 

36  Watson 

2-Methy 1  propane . 

0 

20.87 

20.l8co 

298  ;  368 

36  Watson 

Ethyl  ether . 

1.15  ±.00 

25.8  ±.2 

(22.Ioo)l 

289-455 

28  Stuart 

I. II  ±.02 

27.6  ±.7 

313-433 

32  Sanger 

1.19  ±.0I 

23.3  ±.5 

22.5 

288-476 

37. 1  Groves 

1.13  ±.0I 

26.0  ±.3 

303-371 

49  Moore 

[30  Fuchs] 

[36  Ni  ini] 

[40  Hobbs] 

I-Butanol . 

1.67  ±.02 

21.9  ±.7 

(22.I)l 

385-490 

29  Miles 

1.65  ±.08 

22.9  ±4.3 

329-481 

35.1  Kubo 

2-Methy 1  propanol . 

1.64  ±.0I 

22.5  ±.6 

(22.2)l 

328-481 

35.0  Kubo 

Ethyl  sulfide . 

1.54  ±.05 

27.2  ±2.6 

(28.5)l 

308-474 

36.0  Kubo 

n-Buty  lami  ne . . 

1.00  ±.06 

34.1*  ±2.2 

24.5 

350-433 

51  Barclay 

Diethy lamine . 

0.92  ±.03 

25.7  ±1.0 

24.3 

334-413 

50  Barclay 

[31  Ghosh] 

^5 

U-Cyano-I  B-butadiena _ 

3.90 

26.4 

427-464 

46.  3  Hannay 

1 ,  B-flyr.  1  open  tad  i  ana . 

0.  53 

21.8 

344-452 

46.1  Hannay 

1 -Pentyna . 

0.86 

23.0 

298-398 

38  Krieger 

frar?.^— 1  S— Pantadiana _ 

0.68 

25.3 

389-469 

43  Hannay 

2-Methyl  - 1 , 3-butad i ene 

{ 1 soprene ) . 

0.  38 

25.2 

358-477 

43  Hannay 

Acetyl  acetone . . . 

3.05 

26.4 

322-477 

33.  1  Zahn 

C,H,Br 


C4H,C1 


C4H,N02 


C4"l0 


C4"l0S 

C4H^4K 


CsHs 


W2 


*  The  unexpectedly  large  difference  between  A  and  R,  as  compared  to  other  amines,  suggests  that  the  listed 
value  of  the  dipole  moment  may  be  somewhat  too  low. 
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/XX  I0^®esu 

A 

R 

Tempera¬ 
ture  (“K) 

Reference 

4.12  ±.03 

26.2  ±3.5 

25.2 

423-522 

35  Groves 

1. 10  ±.03 

28.6  ±.9 

28.6 

352-477 

36.2  Kubo 

2.20 

(33.1)2 

392;  484 

32  Smyth 

2.16 

30.3 

351; 381 

37.0  Groves 

0 

25.2 

(24.3oo)l 

307-384 

35.0  Kubo 

1.26*^ 

(28.6)^ 

329 

36.2  Kubo 

1.27 

352 

1.32 

409 

1.32 

476 

0.89 

32 

374 

30  Fuchs 

1.00 

456 

0 

46.3 

38.‘^546 

454; 518 

38.0  Coop 

0.53“ 

33.7 

436-524 

42.0  Hurdis 

4.64 

36.9 

477 

37.2  Groves 

3.73 

36.9 

483 

37.2  Groves 

2.83 

36.9 

483 

37.2  Groves 

2.52  ±.03 

35.2  ±1.8 

445-523 

42.0  Hurdis 

2.48 

35.9 

354-424 

49  Moore 

[37.2  Groves] 

1.72 

36.0 

413; 458 

37.2  Groves 

0 

38.1 

36.0 

434 

3  7.2  Groves 

0.89 

39.2 

470;  492 

42.0  Hurdis 

2.87 

32.4 

488-524 

42.0  Hurdis 

1.62 

25.9 

353-423 

49  Moore 

0 

46.5 

38.3 

473-528 

38.0  Coop 

0 

36.6 

28.3546 

393-520 

38.0  Coop 

1.70  ±.0I 

37.2  ±.6 

374-483 

35  Groves 

1.77 

34.0 

456 

42.0  Hurdis 

1.70  ±.04 

34.7  ±2. 1 

360-495 

34  Groves 

1.71  ±.0I 

31.5  ±.7 

374-518 

35  McAlpine 

1.72 

31.1 

436 

42.0  Hurdis 

1.67  ±.05 

35.6  ±2.4 

354-427 

49  Moore 

Substance 


C5H9N 

C5H12 

':sNi2»2 


Cg — Con. 

Valeron i tr i 1e . 

Diethyl  carbonate . 

I-Bromopentane . 

I-Chloropentane . 

Pentane . 

Diethoxyethane  (Ethylal 


^5^12^4  Tetramethyl  ortho¬ 


carbonate  [0(00113)^] 


Ce 

2^2  2,5-Dichloro-l  ,4-benzo- 
quinone . 

C,H,BrF  p-Bromof 1 uorobenzene. . . 

6  4 

CgH^ClN02  o-Ch1oron i trobenzene. . . 

m-Chl oron i trobenzene. . . 
P-Chloron i trobenzene. . . 
^6^4^'2  o-Dich1orobenzene . 

/n-Dich  lorobenzene . 

P-Dichlorobenzene . 

^6^4^*  P-Fluoroi odobenzene _ 

CgH^FN02  p-Fl uoron i trobenzene. . . 

^6*^4^2  /”-Di  fl  uorobenzene . 

^6^4^2®4  P“Di n i trobenzene . 

^6^4®2  P-Benzoquinone . 

C^HgBr  Bromobenzene . 

CgHgCI  Chlorobenzene . 


7,719  ±970 

^  A1  ternati  vely ,  P=  3M-.7  +2.  54 - - and  /x—  1.13  ±0.07. 


“Alternatively,  F=36.4  ±l.l± 


T 

462  ±520 


and  jjL=  0.28. 
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Substance 


^JiX  10 


18 


Cg—Con. 


esu  A 


R 


Tempera¬ 
ture  (°K) 


Reference 


CgHjCIO  o-Chlorophenol 

P-Chl orophenol 
CgHgF  Fluorobenzene. 

CgHjI  lodobenzene. . . 

C,H,N0.  Nitrobenzene.. 

6  5  2 

CgHg  Benzene . 


CgH^O  Phenol . 

C^H^N  Aniline . 

o-Phenylenediamine . 

m-Phenylenedi amine . 

p-Phenylened i amine . 

1- Hexyne . 

2- Ethy1-| ,3-butad iene . 

3- Methyl-l ,3-pentadiene. . . 

2-Methyl- I ,3-pentadiene.. . 
2,3-Dimethyl-l ,3-butadiene 
Cyclohexene . . . . . 

^6^10^3  E'thyl  acetoacetate . 

^6^12^2  Dimethy Iketaz ine . 

^6^12®2  formate . 

^6^12^3  Paraldehyde . 

C,H^.  n-Hexane . 

6  14 

^6^14®  Propyl  ether . 

^6^14^2  I , l-Diethoxyethane 

(Acetal ) . 


^6^15^  Triethylamine 


l.2^ 

1.30 
1.37 
2. 1 1 

1.58  ±.02 
1.60 
1.70 
4.27 

4.22  ±.05 
0 

0 

0 

0 

1.45 

1.53 

1.53 

1.81 

1.53 

0.89 

0.45 

0.63 

0.65 

0.52 

0.55 

2.98 

1.53  ±.01 
1.90  ±.03 
1.43  ±.04 
0 
0 

1.30 

1.21 

I.  II 
1.12 
1.13 

1.22 

0.66  ±.04 


(32.7)2 


26.0  ±.9 


37.2  ±5.4 
26.9 

26.2 
27.1 
27.  I 


39.3  ±.3 

35.8  ±1.9 
45.2  ±1.5 
30.0 

29.9 


(32.7) 2 

26.0 

39.2 

(32.7) l 

(26.2)l 


28.0 

30.6 
(34.9)2 
(34.9)2 

(34.9)2 

27.6 
29.8 
29.8 
30.4 

29.8 
(27.0)t 

32.6 
36 

31.8 
33. 1 

29.9 

31.7 


32.3 


(33.2)2 


33.0  ±.8 


33. 1 


421 

40.1  Linke 

492 

563 

430-550 

40.1  Linke 

344-507 

35  McAl pine 

351-423 

49  Moore 

433-487 

42.0  Hurdis 

402-523 

34  Groves 

442-549 

35  McAl pine 

326-480 

33  McAl pine 

346-522 

34  Groves 

296;  368 

36  Ramaswamy 

413 

42.1  Hurdis 

450 

37.2  Groves 

459 

37.2  Groves 

506-596 

40.1  Linke 

504; 556 

40.1  Linke 

505; 564 

40. 1  Linke 

298-398 

38  Krieger 

384-479 

46. 1  Hannay 

399-487 

46.1  Hannay 

399-497 

46. 1  Hannay 

371-484 

43  Hannay 

308-480 

37.0  Kubo 

394-431 

33.1  Zahn 

349-505 

41  Bloom 

376-516 

32.2  Zahn 

386-473 

50. 1  Le  Fevre 

337-484 

34.2  Smyth 

352;  384 

35.0  Kubo 

368-448 

32  Sanger 

331-473 

37. 1  Groves 

328 

36.2  Kubo 

352 

410 

476 

373-453 

50  Barclay 

[31  Ghosh] 
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Substance 

fix  I0^®esu 

A 

R 

Tempera¬ 
ture  (°K) 

Reference 

C7 

C7H4N2O2 

P-Cyanon i trobenzene . 

ca  0 

ca  47.5 

38-6546 

482-524 

38.0  Coop 

C  H  N 

M-.II2 

31 . 6 

383-525 

34  Groves 

C  H  F 

1.37 

31.0 

351-423 

49  Moore 

m-Fl uorotoluene . 

1 .86 

31.0 

363-423 

49  Moore 

2.00 

31.0 

351-423 

49  Moore 

C  H  NO 

o-N i troan isole . 

4.83 

39.6 

477 

37.2  Groves 

m-N  i  troan isole . 

4  55 

39.6 

476 

37.2  Groves 

p-N i troan isole . 

5.26 

39.6 

478 

37.2  Groves 

CyHs 

Toluene . 

0.36  +.03 

32.2  ±.4 

(3I.I)l 

357-482 

33  McAlpine 

0.36  +.02 

30.9  ±.2 

349-456 

39  Baker 

C,H„0 

An  i sole . . . 

1.38 

(33.0), 

403 

37.2  Groves 

''7  8 
C,H„N0 

o-Ans i d i ne . 

1.61 

(35.9)t 

464-571 

40. 1  Li nke 

C,H,o 

I-Heptyne . 

0.87 

32.3 

348;  398 

38  Krieger 

''7"12 

C7H14 

Methyl  cyclohexane. . ....... 

0 

33.0 

(32.5)l 

370;  456 

39  Baker 

C7«140 

Cyclohexyl  methyl  ether... 

1.35 

33.9 

406-473 

37.2  Groves 

'7H14O2 

Amyl  acetate . 

1.75  ±.04 

37.5  ±2.1 

36.2 

376-517 

32.2  Zahn 

l”Bromoheptane . 

2.  16 

42.3 

373-434 

35. 1  Smyth 

7  15 
^7''l6 

n-Heptane . . 

0 

34.9 

(34.6)^ 

348-501 

34.2  Smyth 

0 

34.2 

384 

35.0  Kubo 

0 

cx> 

C3H4N, 

P-Dicyanobenzene . 

0 

48.4 

36.5 

473-524 

38.0  Coop 

CgHs 

Styrene . 

ca  0 

ca  37.6 

36.4 

442; 462 

46. 1  Hannay 

CsNsO 

Acetophenone . 

3.02  ±.02 

37.9  ±1.7 

36.3 

410-493 

35  Groves 

Ce"8'>2 

2,5-Dimethyl- 1 ,4- 

benzoqui none . 

0 

47.4 

38.^^546 

415-519 

38.0  Coop 

'8"l0 

Ethyl  benzene . 

0.59  ±.0I 

35.8  ±. 1 

(35.7)l 

349-455 

39  Baker 

o-Xy lene . 

0.62 

zi.r 

35.8 

413-512 

42.0  Hurdis 

P-Xylene . 

0 

37.7 

36.0 

447 

42.0  Hurdis 

C.H,„0 

Phenetol e . 

1.45 

37.6 

4 1 5;  473 

37.2  Groves 

8  10 

CoH, ,N 

A^-Di  methyl  an  i  1  ine . 

1.68 

40.8 

455 

37.2  Groves 

8  11 

Ethyl  sorbate . 

2.07 

43.3 

507 

46.3  Hannay 

8  12  2 

Tetramethylcyclobutane- 

1 ,3-d ione . 

0 

46.9 

37-7546 

363-423 

38.0  Coop 

CoH,,0, 

Diethyl  succinate . 

2.35 

42.3 

430 

32.0  Zahn 

8  14  4 

2.38 

467 

2.41 

519 

CsNu 

Ethylcyclohexane . 

0 

40.0 

(37.1), 

370;  456 

39  Baker 

'^8"l8 

n-Octane . 

0 

40.2 

(39.2), 

433 

42.1  Hurdis 

Ce^isO 

n-Butyl  ether . 

1.  17 

43.4 

40.8 

385-455 

37.1  Groves 

Assumed  to  be  the  same  as  for  p-xylene. 
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A 

R 

Tempera¬ 
ture  (°K) 

Referenc 

42.6 

405-505 

35  Groves 

(W.4)l 

411; 455 

39  Baker 

43.3 

{‘^1.6)2 

39l;456 

39  Baker 

45.0 

456;  477 

39  Baker 

86.0 

60-5546 

458-528 

38.0  Coop 

49.9 

(^6.2)2; 

4M;456 

39  Baker 

477 

39  Baker 

70.0 

517 

38. 1  Coop 

61.0 

516 

38. 1  Coop 

62.2 

499;  516 

38.1  Coop 

52.8 

444; 483 

38. i  Coop 

. • 

486 

37.2  Grove 

67.1 

502;  518 

38.1  Coop 

62.7 

502 

38. 1  Coop 

130.8 

9'-'546 

502; 520 

38.0  Coop 

135.5 

95.3578 

509;  520 

38.0  Coop 

146.6 

91-5546 

502 

38.0  Coop 

200 

'27.554, 

51  1 

38.0  Coop 

Substance 


fix  I0^®esu 


^9 

C^H^q02  Ethyl  benzoate . 

C^H^2  Isopropylbenzene . 

C^H^g  Isopropylcyclohexane . 

^10 

^10^14  t-Buty 1  benzene . 

CioHi^BeO^  Beryl  i  urn  acetylacetonate. . 
^10^20  t-Buty Icycl ohexane . 

C|| 

p-tert-Butyltoluene* . 

1  i  1  0 

C|2 

C,„HoBr„0  4,  i+'-Di  bromod  i  phenyl  ether 

1^0  Z 

Cj2H5BrO  i+-Bromod  i  pheny  1  ether . 

C12H9NO3  i|-Ni  trod  i  phenyl  ether . 

C12H10O  Diphenyl  ether . 


i  3 


CigHiiBrO  p-Bromopheny  1 -p-tolyl  ether 


m 


Cl4"l40 


Di-p-tolyl  ether . 

C,5 

Aluminum  acetylacetonate.. 
Chromium  acetylacetonate.. 
^I5^2i^®®6  acetylacetonate.... 

^20 

^20^28^8^  Thorium  acetylacetonate... 


2.00 

0.79 

0 


0.83 

0 

0 


1.02 

1.98 

4.54 

1.23 

1.43 


2.45 


1.54 


Data  show  anomalies  which  preclude  a  reliable  determination  of  the  molar  polarization. 
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